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Abstract 
This study aim the identification of morphopatological changes of the central nervous system in cattle with clinical nervous 
symptoms. Studied animals were represented by brain samples from cattle with clinical nervous signs, received in the 
Morphopathology Department for diagnosis of TSEs and other neurological diseases. Application of diagnostic protocol for 
cattle with nervous symptoms is according to the diagram flow of the Manual of diagnostic for transmissible spongiform 
encephalopathies target category "live bovine, animals slaughtered or dead animals with showed clinical nervous signs, 
behavioral changes and that during 15 days clinical observation (according to clinical observation sheet) did not respond to 
treatment, the evolution of disease resulting in worsening progressively." Were performed specific laboratory tests for diagnosis 
confirmation in this respect: rapid tests and confirmatory tests for BSE, virusological investigations for rabies and Aujeszky’ 
disease and bacteriological investigations for listeriosis. Were also carried out histological investigation of brain samples for 
highlight topohystopathological / patognomonic changes. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the University of Agronomic Sciences and Veterinary Medicine Bucharest. 
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1. Introduction 
Bovine spongiform encephalopathy (BSE) is a naturally occurring neurodegenerative infectious disease in 
ruminants, defined by vacuolar-type and spongiform changes in the central nervous system. In terms of 
histopathology, the disease is characterized by spongiform lesions and perikaria neuronal vacuolation, usually 
located bilaterally and symmetrically in the gray matter. In Romania, the BSE surveillance of ruminant herds had 
started in 2002, until now being diagnosed a number of two animals for BSE. Compared to typical forms of clinical 
manifestation of BSE in these two cases, the animals showed no nervous symptoms, belonging to the target group: 
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healthy cattle - normal cutting. Appearance in a herds of cattle some animals with neurological manifestations may 
lead to suspicion of BSE, in Romania are carried out an annual program for monitoring BSE, results and appearance 
any TSE (art. 3, paragraph A of Reg. 999) are communicated to the Commission and other Member States. This 
paper presents a series of histopathological aspects found in a number of 85 animals with clinically nervous 
symptoms, suspected for BSE according to Regulation (EC) no. 999/2001 of the European Parliament and of the 
Council of 22 May 2001, laying down rules for the prevention, control and eradication of certain transmissible 
spongiform encephalopathies.  
 
2. Material and metods 
2.1. Material 
The samples were represented by 85 brain samples from cattle with clinical nervous symptoms suspected of BSE. 
For rapid tests and confirmatory Western blotting test the samples were represented by homogenous brainstem 
tissues. The samples from brainstem, cerebellum, medulla oblongata and cerebral cortex were fixed in neutral 
formalin 37% for 48 hours at room temperature. Fragments of these tissues dehydrated by successive passages in 
alcohol baths of increasing concentrations were included in Paraplast Plus paraffin, were sectioned at 5 micrometers 
and were staining with Haematoxilin and Eosin (H&E), Mann, Masson’s trichrome methods and 
immunohistochemistry (IHC) Pullman kit for BSE.  
 
2.2. Methods:  
The methods used in laboratory diagnosis were: 
¾ Rapid tests 
x TSE ELISA Bio-Rad 
x IDEXX  
x Prionics PrioSTRIP 
 Confirmatory tests 
x TSE Western Blott  
x staining method H&E 
x IHC method 
¾ Other methods 
x staining methods (Masson’s trichrome, Mann) 
All diagnostic activities were carried aut by the National Reference Laboratory for Transmissible Spongiform 
Encephalopathies - Institute for Diagnosis and Animal Health. For all brain samples from animals with clinical 
nervous symptoms, we applied one of those rapid tests and then we used one or more confirmatory tests to rule out 
suspected BSE in cattle. All cattle of 85 studied were negative for BSE. Histological staining methods were used to 
evaluate cytohistopatological changes found in the brain from animals with clinical nervous symptoms. 
 
3. Results and Discussions 
For BSE screenings were using rapid tests (Annex X of Regulation EC no. 999/2001) and for BSE confirmatory 
were using confirmatory tests and histopathological examinations HE which are recommendation  in OIE Manual. 
For BSE the results of rapid tests were 100% negative for all animals with nervous signs examined and 100% 
negative by confirmatory tests. Also, for all samples examined was made brainstem differential diagnosis from other 
neuropathies: rabies, listeriosis, Aujeszky's disease. 
Of the 85 animals investigated, one of them we revealed after histological examination corpuscles Babes-Negri 
present in Purkinje cells in the cerebellum. The result was confirmed by direct immunofluorescence test positive for 
rabies.  
In one of these 85 case, were observed histological changes characterized by  monocyte, lymphocyte and 
perivascular sheaths that are attributable listeriosis. The bacteriological tests reveal in this case  Listeria
monocytogenes, indeed.  
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In 37 animals presented vascular lesions, as congestion, perivascular edema, perineuronal edema and 
haemorrhage. In these cases, the animals showed symptoms characteristic of  toxicosis nutrition, metabolic disorders 
or parasitic larval migration. 
A total of 13 cattle were found inflammatory changes such as nonspecific suppurative encephalitis characterized 
histologically by diffuse proliferation of lymphocytes and neutrophilic granulocytes, neutrophilic outbreaks in the 
gray matter of the medulla oblongata, satelitosis, chromatolysis, congestion, perivascular edema and sometimes 
bleeding microfoci. This type of inflammatory nonspecific suppurative indicates presence of microorganisms (viral, 
bacteria, and parasites agents), necessitating specific tests to determine the causative agents. 
In 12 subjects of 85 cattle presented degenerative nonspecific changes that are attributable nervous ketosis or 
nutritional disorders correlating with age of animals (over ten years). Cytohistopathological changes within 
significant lesions on 21 animals could not be explained. 
Immunohistochemistry investigations on sections of brainstem in 6 of the 85 animals studied, did not reveal the 
presence of prion protein PrPres. Also, staining histological method H&E did not reveal specific vacuolation in 
neuropil and perikaria to the obex. 
 
 
a)  b)  
Fig. 1. (a) Brainstem. Irregular perivascular sheaths, with infiltrate of mononuclear cells. Listeriosis, Masson’s trichrome staining x400 
Fig. 2. (b) Medulla oblongata. Cattle. Hyperemia in capillary vessels; oedema with moderate infiltrate of inflammatory cells.H&E staining x400 
 
c)  d)  
Fig. 3. (c) Cerebellum. Babes-Negri bodies of various sizes, located in the cytoplasma of  Purkinje cells.  Mann staining x600 
Fig. 4. (d) Brainstem. Intense perivascular mononuclear cuffing cells proliferations. H&E staining x 400 
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e)  f)  
Fig. 5. (e) Brainstem. Nodular glial cells proliferation. and nonspecific vacuolations. H&E staining x 200 
Fig. 6. (f) Brainstem. Intense perivascular edema and hyperemia. Masson’s trichrome staining x 100 
 
g)  h)  
Fig. 7. (g) Cerebellum. Edema in the intermediate layer and nonspecific vacuolations.  H&E staining x 200400 
Fig. 8. (h) Brainstem. Intense nodular and diffuse glial cells proliferation; hyperemia in capillary vessels. Masson’s trichrome staining x 100 
 
i)  j)  
Fig. 9. (i) Cerebellum. Bovine with neuropathological symptoms. Numerous hemorrhagic foci in white  matter. H&E staining x 100 
Fig. 10. (j) Brainstem.  Moderate perineuronal edema and inflammatory cells.  H&E staining x 630 
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k)  
Fig. 11. (k) Brainstem.  Immnohistochemistry reaction negative for BSE. IHC staining x 630 
 
The results of histological examinations of the 85 brain samples from animals suspected of clinical nervous 
disease revealed other changes in the central nervous system represented by :  
x circulatory changes at 37 subjects (43,53%),  
x inflammatory changes at 13 subjects (15,29%),  
x rabies at 1 subject (1.17%),  
x listeriosis at 1 subject (1.17%)  
x degenerative nonspecific changes at 12 subjects (14,12%) and  
x no significant of cytohistopathological lesions on 21 respondents (24,71%). 
 
Table 1. The results of cytohistopathological investigation  
 
 
Fig. 12. Graphical representation of results in 
cytohistopathological investigation 
 
Department of Pathology from IDAH is well prepared for diagnosis activities, in terms of quality management 
system, biorisk system and laboratory contingency planning. 
The applied methodology allows a diagnostic clarification for each epidemiological situation, there were 
possible.  
 
CONCLUSIONS 
 
For BSE the results of rapid and confirmatory tests were 100% negative for all animals examined with nervous 
signs. Immunohistochemistry investigations did not reveal the presence of prion protein PrPres. Also, staining 
histological method H&E did not reveal specific vacuolation in neuropil and perikaria to the obex. 
All cattle with nervous clinical signs are surveyed of differential diagnosis with other neuropathies. So: rabies 
was diagnosed to one bovine with nervous clinical signs (FAT positive test); listeriosis was confirmed to one bovine 
with nervous clinical signs (isolation of Listeria monocytogenes from brain samples). 
No Disease/histopathological
changes
Number
ofcases
%
1 Circulatory changes 37 43,53 
2 Inflammatory changes 13 15,29 
3 Rabies 1 1,17 
4 Listeriosis 1 1,17 
5 Degenerative changes 12 14,12 
6 No significant of 
cytohistopathological changes 
21 24,71 
7 Total 85 100 
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Also, based on cyto-histopathological findings, the incidence of other types of histopathological changes (except 
specific TSE) was described (circulatory, inflammatory and degenerative changes).  
In conclusion, out of a total of 85 animals studied, only two cases examined could establish etiopathogenetic 
diagnosis. In 65 of the cases examined, data from clinical signs correlation with histopathological examination 
results were found unspecific circulatory, inflammatory and degenerative changes. In these cases, cattle showed 
symptoms that could be attributed to toxicosis nutrition, parasitic larval migration, metabolic disorders or viral, 
bacterial causative agents. In 21 of the respondents examined results revealed no significant of cytohistopathological 
lesions, unable to determine the causes nerve symptoms and diagnosis etiopathogenetic default. 
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